###### Strengths and limitations of this study

-   This study addresses the current evidence gap regarding the impact and value for money of a link-worker social prescribing intervention.

-   This is the first study to combine natural experimental methods, economic assessment and ethnography to measure the impact of social prescribing.

-   This study is timely and relevant to patients with type 2 diabetes, the NHS and the voluntary and community sectors.

-   The focus on type 2 diabetes enables selection of relevant outcome measures, but limits generalisability to other long-term conditions.

-   Further challenges in generalising the findings arise because social prescribing models vary in terms of commissioning, funding, referral criteria and pathway, service provider and the range of 'prescribed' activities.

Background {#s1}
==========

Social prescribing enables healthcare professionals to address non-medical causes of ill-health through using the resources of the voluntary and community sectors.[@R1] Social prescribing is widely promoted in the UK as a way of addressing complex health, psychological and social issues presented in primary care,[@R2] improving support for people with long-term conditions and making general practice more sustainable.[@R3] It is also viewed as an intervention with the potential to reduce health inequalities.[@R2] There is no agreed definition and no single model of social prescribing. However, typically social prescribing for people with long-term conditions harnesses voluntary and community sector assets to encourage self-care and facilitate health-creating communities.[@R2] To encourage engagement, most social prescribing schemes involve a facilitator 'link-worker' who supports service users to identify and achieve personalised condition management and behaviour change goals.[@R5]

There is considerable support at policy level in the UK for social prescribing[@R6] and the UK's Department of Health recently pledged £4.5 million towards social prescribing in primary care.[@R8] However, a systematic review of the effectiveness of social prescribing interventions[@R9] concluded that there is currently insufficient robust evidence of effectiveness or value for money. This review reinforces the conclusions of three non-systematic reviews advocating that evaluations of community-based social prescribing require control groups, larger sample sizes, longer-term follow-up and clinically meaningful outcome measures.[@R4]

Of the two most robust studies available, the first published in 2000[@R12] (included in Bickerdike *et al*'s systematic review) was conducted in England and comprised a randomised controlled trial (RCT) of a link-worker intervention for primary care patients (aged 16 years and over) with psychosocial problems. Four months after randomisation, significant improvements were found for anxiety and some aspects of quality of life, but no effects were found for depression, social isolation, general practitioner (GP) consultation rate or GP prescribing in a sample of 161 patients (n=90 in the intervention group; n=71 in the control group). The second study[@R13] comprised a quasi-experimental general-practice level cluster RCT with a mixed-methods process evaluation of a practice-based Community Links Practitioner social prescribing intervention in 15 general practices in Scotland targeting patients with complex needs.[@R13] This RCT did not find statistically significant differences in the primary outcome measure---EQ-5D-5L---at 9 months compared with usual care, but improvements were reported in the following secondary outcomes: increased levels of self-reported exercise, reduced anxiety and depressive symptoms. There were no beneficial effects on self-reported healthcare use. The authors conclude that a longer-term outcome evaluation using robust routinely collected data is required.[@R14]

There is therefore an imperative to obtain robust evidence about the impact and cost-effectiveness of social prescribing.[@R1] Building on recently completed quantitative and qualitative research,[@R15] this study aims to evaluate the impact and costs of a community-based link-worker social prescribing intervention on the health and healthcare use of adults aged 40--74 with type 2 diabetes (T2D), living in a multi-ethnic area of high socioeconomic deprivation. Diabetes is a major public health issue; the number of people in the UK with this condition is expected to rise to over 6 million by 2035, 85--90% of whom have T2D. If no changes are made to the treatment of T2D, the costs to the NHS are estimated to increase to £17bn by 2035, with associated increases in the wider costs to society estimated at over £22bn.[@R18] People with T2D often have one or more other long-term condition,[@R20] and T2D is often associated with mental health conditions, such as anxiety and depression, which can negatively affect an individual's ability to manage their T2D and other long-term conditions.[@R21]

The study takes a mixed-methods approach combining quantitative quasi-experimental methods to evaluate the effects of social prescribing on health and healthcare use and qualitative ethnographic methods to observe how patients engage with social prescribing and the range of its impacts on patients and their wider social networks. A cost-effectiveness analysis will also be undertaken.

This study aims to answer the following questions:Does a link-worker social prescribing intervention targeting adults aged 40--74 with T2D result in changes to glycated haemoglobin (HbA1c), body mass index (BMI), systolic blood pressure, cholesterol, smoking, EQ-5D-5L and healthcare use from baseline to 12 months?Does the intervention demonstrate greater effectiveness in subgroups (gender, age, and ethnicity) of the eligible population?Does the intervention lead to improved health-related quality of life (measured by EQ-5D-5L) at 12 months?How cost-effective is a link-worker social prescribing intervention targeting adults aged 40--74 with T2D?How does link-worker social prescribing lead to changes in the daily lives of individuals, their families and wider social networks?To what extent does link-worker social prescribing reduce health inequalities?

Intervention and study setting {#s1a}
------------------------------

'Ways to Wellness' (<http://waystowellness.org.uk/>) delivers link-worker social prescribing to people aged 40--74 with at least one of eight long-term conditions. It is based on extensive pilot work and the social prescribing model comprises community-based link-workers who deliver the intervention. [Box 1](#B1){ref-type="boxed-text"} summarises the range and scope of the intervention.

The setting is a multi-ethnic inner-city area of high socioeconomic deprivation (population n=111 557), ranked 40th most deprived in England according to the Index of Multiple Deprivation.[@R22] In the locality covered by the intervention, all-cause standardised mortality rates (\<75 years) are 150, and emergency hospital admissions rates are 134, demonstrating considerable health disadvantage compared with the English standard of 100.[@R23] Twenty-three per cent of the population in the intervention locality are from Black and minority ethnic communities compared with the Newcastle city and English averages of 15%.[@R24]

Study population {#s1b}
----------------

Community-dwelling adults aged 40 to 74 years, with T2D with or without comorbidity or disease-related complications or a diagnosis of depression or anxiety. The intervention group comprises people with T2D who meet with their link-worker at least once and complete a baseline assessment between April 2015 and June 2018.Box 1Ways to Wellness interventionWays to Wellness (<http://waystowellness.org.uk/>) is a community-based link-worker social prescribing intervention for people with long-term conditions. Intervention development was based on extensive pilot work and co-produced with people with long-term conditions, over 8 years (2007 to 2015).[@R41] Ways to Wellness is managed via Ways to Wellness Ltd, a special-purpose vehicle set up to oversee the delivery of the service.The service began in April 2015 and is on target to recruit approximately 1500 participants annually over 7 years (total n=10 500). Approximately 41% of these people have type 2 diabetes.Ways to Wellness aims to improve health-related outcomes and quality of life of people with long-term conditions by increasing their confidence and ability to manage their illness, and to reduce costs and/or improve value to the NHS in their treatment. The Ways to Wellness intervention has four key objectives: (1) to improve participants' health-related behaviours, (2) to improve self-care, (3) to encourage better long-term condition self-management and (4) to promote social integration. The strong focus on addressing the wider determinants of health through link-worker facilitated access to services like welfare rights, debt and housing advice and employment support emphasises the potential for the intervention to address health inequalities.Ways to Wellness is designed to provide an efficient referral mechanism for primary care practitioners,[@R5] optimising referral practices through the facilitation of patients' access to community-based support and social engagement, thus supplementing the care patients receive from the NHS.[@R44] The Ways to Wellness intervention is delivered by not-for-profit organisations (originally four, now two organisations) allocated to geographical clusters of GP practices. Patients are referred by their GP to Ways to Wellness and assigned to a link-worker, who is a trained facilitator. Link-workers use behaviour change techniques including motivational interviewing, goal-setting and feedback to promote the aims of Ways to Wellness. Goal identification and setting and progress monitoring is conducted using the 'Well-being Star' [@R46] self-assessment tool. This proprietary tool helps service users to assess their state across eight parameters (lifestyle; self-care; symptom management; work, volunteering and activity; money; home environment; personal relationships; positive feeling).Link-workers provide the following for each of their assigned clients: (a) individual assessment, motivational interviewing and action planning[@R47]; (b) completion of the 'Well-being Star' self-assessment tool at baseline and 6 monthly up to 24 months; (c) support and guidance to access community services (eg, walking groups, physical activity classes and welfare rights advice); (d) promotion of volunteering opportunities; (e) promotion of improved self-care. The Ways to Wellness intervention is highly personalised involving face-to-face contacts in community settings and, where necessary, domiciliary visits. Contact is also made, where appropriate, via email, text and telephone. All contacts vary in duration and frequency in accordance with individual client need, but overall engagement with Ways to Wellness can be up to 2 years.

Study design {#s1c}
------------

Three separate work packages (WPs) will be undertaken, concluding with a fourth WP combining and integrating the different datasets.

Work package 1 {#s1d}
--------------

Exploits the geographical implementation of the intervention as a natural experiment. Primary and secondary outcomes of individuals who engage with the intervention will be compared with those who are eligible but do not take part over 3 years from the intervention start date. Robustness of estimated effects will be investigated by exploiting a range of possible control groups (see [table 1](#T1){ref-type="table"}) and a falsification test.

###### 

Control groups

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Intervention group                                                                                                          Control group                                                                                                                                                                Estimate      Bias
  --------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study-eligible patients in Ways to Wellness GP practices who were in receipt of the intervention at time *t*\*              Study-eligible patients in Ways to Wellness GP practices who were not in receipt of the intervention at time *t* and who go on to receive the intervention at time *t*+1\*   $\tau_{1}$    As eligible patients are assigned to the intervention at different time periods, we can estimate $\tau$ using as a control group eligible patients who are yet to be treated but will go on to receive treatment. This approach attenuates some of the selection bias that may be present in treatment assignment and is a robust comparison. However, if eligible patients most likely to benefit are treated first, this may overestimate the effect size. Although if the selection mechanism is time invariant, much of this endogeneity will be ameliorated by using longitudinal data and this approach should provide the best estimate of the short-run effect of treatment.\
                                                                                                                                                                                                                                                                                                                         If the intervention is randomly assigned across eligible patients, this should provide a consistent estimate of the short run effect of the intervention.\
                                                                                                                                                                                                                                                                                                                         As *t→t*+1, this comparison estimates an intensity of intervention effect: eligible patients who have been on the programme for over a year compared with those who have just started the programme.

  Study-eligible patients in Ways to Wellness GP practices who were in receipt of the intervention during the study period†   Study-eligible patients in Ways to Wellness GP practices not receiving intervention during the study period†                                                                 $\tau_{2}$    Treated eligible patients are compared with eligible patients in referring GP practices who are not referred into the intervention (this group may include individuals who later go on to be referred).\
                                                                                                                                                                                                                                                                                                                         A group of eligible patients of particular interest includes those who are in GP practices that can refer to the intervention but do not (or that only refer a small number of patients). Living in the same area of the city and meeting the eligibility criteria means that comparing the outcomes of these control patients with the outcomes of the treated will provide an unbiased estimate of the treatment effect (assuming the assignment mechanism into participation is time invariant).\
                                                                                                                                                                                                                                                                                                                         Individual and GP-level fixed effects will control for any selection effects. As with control group 1, it is possible that there are mechanisms for selection that are time-varying and lead to possible bias. The most likely source of bias is that those treated may be considered, by the referrer, to gain more from treatment than those eligible patients who remain untreated, or that assignment is affected by GP-level factors that are changing. This potential bias could lead to an overestimation of the treatment effect.

  Study-eligible patients in Ways to Wellness GP practices receiving intervention over the study period†                      Study-eligible patients not in Ways to Wellness GP practices                                                                                                                 $\tau_{3a}$   The first treatment group comprises all eligible patients in referring GP practices who receive treatment. This treatment group provides an estimate of the effectiveness of the intervention for eligible patients who actually receive treatment compared with similar patients who do not receive treatment because they are not in referring practices.\
                                                                                                                                                                                                                                                                                                                         If, pretreatment, the treatment group and the control group have similar trends in their outcomes, and if there are no changes that may affect the control group differentially to the treatment group, this approach should provide the best estimate of the average effect of treatment on the treated.\
                                                                                                                                                                                                                                                                                                                         If, however, patients in the control group are receiving alternative interventions that are beneficial, then we would underestimate the benefits of the social prescribing intervention.

  Study-eligible patients in Ways to Wellness GP practices                                                                    Study-eligible patients not in Ways to Wellness GP practices                                                                                                                 $\tau_{3b}$   The second treatment group comprises patients in referring practices who are eligible for treatment, regardless of whether or not they receive treatment. If, pretreatment, the treatment group and the control group have similar trends in their outcomes, and if there are no changes that may affect the control group differentially to the treatment group, this approach should provide the best estimate of an intention-to-treat effect. This will be different, and we expect lower, than the average effect of treatment on the treated ($\tau_{3a}$) (since our treatment group contains untreated individuals). However, this model has the benefit of overcoming any problems regarding intervention assignment in social prescribing practices.
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Time at which an individual engages with the intervention.

†1 April 2015 to 31 March 2018/2020.

### Outcome measures {#s1d1}

The primary outcome measure is HbA1c, a marker of blood glucose concentration. HbA1c is selected because it provides a good measure of T2D control, it is the diabetes management measure used by clinicians and is routinely collected in primary care.[@R25] Secondary outcome measures are systolic blood pressure, weight/BMI, cholesterol and smoking status (all also routinely collected in primary care), quality of life and secondary care use.

Quality-of-life data (measured by EQ-5D-5L) are not routinely collected and are being collected by link-workers. These data will provide a within-cohort comparison for n=1100 individuals recruited between July 2018 and June 2019.

### Recruitment and sample size {#s1d2}

The numbers of people with T2D who have been referred to the intervention are as follows: April 2015--March 2016, n=462; April 2016--March 2017, n=540; April 2017--March 2018, n=600. We expect similar numbers of individuals for our control groups (ie, those with T2D not referred). With group sizes of over 1600, assuming type 1 error of 5% and one observation per participant, we have over 85% power to detect an effect size (standardised difference) of 0.15 in a continuous outcome and approximately 85% power to detect a difference of 5 percentage points in a binary outcome. We will cluster SEs from multiple regressions on individuals and at the primary care practice level to acknowledge that observations are not independent draws from the population.

The EQ-5D-5L data will be collected for all individuals referred to the intervention between July 2018 and June 2019. This gives a projected sample size of 1100 individuals meaning that power will be reduced in this group. To detect an effect size (standardised difference) of 0.2, we would have a power of approximately 70%.

### Research methods {#s1d3}

Using Secondary Uses Service data and Quality Outcomes Framework data, linked by North of England Commissioning Service, we will follow individual-level data over time from before the intervention period, across the intervention, and then for the length of the study in order to analyse the average treatment effect (which we call $\tau$) of the intervention. We will apply longitudinal data analysis, taking account of individual heterogeneity, as well as GP, time and provider fixed effects in order to control for unobservables and time-invariant selection effects that may introduce bias into our estimates. Potential confounding variables will be included as extra controls where necessary. With observational data, it is often not possible to produce perfectly unbiased treatment effects.[@R26] The best alternative is to provide a range of estimated treatment effect values, with a clear explanation of the underlying samples from which they are derived. Providing bounds for the treatment effects is more informative than restricting the analysis to a single control group in the expectation that all of the necessary assumptions hold. We will estimate the appropriate models for outcomes (depending on whether they are continuous or ordinal) using difference-in-differences techniques. These methods will be applied to a number of control groups identified in [table 1](#T1){ref-type="table"} to provide estimates of the treatment effect: *τ~OLS~* (from a naive estimation); *τ~1~*, exploiting the timing of the intervention to provide a control group; and *τ~2~*, exploiting the treatment assignment rules from within the social prescribing providing practices to identify a control group. Further, using routinely collected data from GP records in the North of England Commissioning Service database allows us to broaden our consideration of the control group. Within the Newcastle uponTyne GP practices covered by North of England Commissioning Service, only 17 out of 64 are able to refer to the social prescribing pathway. The availability of social prescribing is, therefore, an exogenous event, whereby individuals are unable to select whether they are in a social prescribing referring practice (it is possible that patients could switch from a non-social prescribing GP practice to a referring practice; however, we would consider such changes to be unlikely or small in number). By selecting GP practices that do not refer patients to social prescribing within Newcastle upon Tyne, we will use the treatment assignment rules (patients with T2D aged between 40 and 74) to generate a control group of patients from GPs outside the social prescribing referral network who would be eligible for treatment had social prescribing been available. Comparable control GP practices will be selected on the basis of practice Index of Multiple Deprivation scores to the social prescribing referral practices. In this case, the control group is exogenously determined: the individuals cannot select into treatment. This approach generates two possible control groups, $\tau_{3a}$ and $\tau_{3b}$, both of which will provide a different estimate of the treatment effect. With the larger samples sizes provided by control groups 2 and 3, we will be able to consider subgroup analyses (age, gender, ethnicity, presence of multimorbidity, service provider) to investigate whether there are some individuals who benefit more from treatment than others. Heterogeneity among treated groups is of serious concern to health policy-makers, and it may be that social prescribing has greater impact at different ages or among individuals with more comorbidity.

Our estimation strategy allows the estimation of a number of different average treatment effects that may or may not be affected by different levels of bias. We would expect:

$$\tau_{OLS} > \tau_{1} \geq \tau_{2} \geq \tau_{3a} > \tau_{3b}$$

For continuous outcomes, naïve ordinary least squares estimation would give an estimated treatment effect of ${\hat{T}}_{OLS}.$ However, we would expect this estimate to overestimate any effect of treatment because individuals who are treated may be systematically different to patients who are untreated; for example, individuals who are untreated may have fewer comorbidities than the treated. Our intention-to-treat analysis ($\tau_{3b}$) should provide the smallest estimate of the treatment effect. Other estimates from the other control groups should lie between these upper and lower bounds. By highlighting the strengths and weaknesses of each estimated effect, our approach provides policy-makers with a much clearer understanding of the potential benefits that may arise from link-worker social prescribing. As a robustness test, we will undertake a falsification test where we will estimate the models outlined above using a pretreatment time period as the intervention date. In this case, any estimated treatment effect should be zero. We will estimate models on complete cases and also weighted samples in order to account for attrition.

Work package 2 {#s1e}
--------------

Cost-effectiveness analysis[@R27] will be undertaken from the perspective of the healthcare provider. Separate analyses will be conducted on primary and secondary outcome measures. Detailed costs of the programme are available. Outcomes are measured 1 and 3 years after follow-up, so appropriate discounting will be applied. The comparator will be the standard treatment regime of the non-intervention group. Effectiveness measures will come from WP1. Robustness will be investigated using sensitivity analysis. Outcome measures are incremental cost-effectiveness ratios demonstrating the ratio of the differences in the costs between the intervention and comparator and the difference in benefits.

Research methods {#s1f}
----------------

The intervention will be compared with the standard treatment regime of the non-intervention group, and costs and benefits, where appropriate, will be discounted at 1.5% in line with the guidelines from the National institute for Health and Care Excellence for public health interventions.[@R28] The effectiveness data will use the estimates from WP1 including EQ-5D-5L, which will be expanded by extrapolating broader health outcomes based on the literature linking T2D to quality-adjusted life years.[@R29] The range of estimated effects from WP1 will be applied in order to produce a range of cost-effectiveness ratios that will demonstrate, using incremental cost-effectiveness ratios, the ranges where the intervention is cost-effective (and potentially those ranges where it is not cost-effective).

Sensitivity of the results to changes in benefits and costs will be investigated by using the results from WP1. WP1 will provide a range of control groups that will provide different comparator groups, and also a range of estimated treatment effects. The sensitivity of the economic evaluation to these different estimates will be investigated as part of the economic evaluation.

The incremental cost-effectiveness ratio will provide a range of estimates that can be used to inform decision-makers. The role of (economic) evaluation is not to provide an answer as to whether an intervention should be adopted or not---it is to provide information to the decision-maker so they can decide based on all of the available evidence.[@R30]

Work package 3 {#s1g}
--------------

Over an 18-month period, interviews, participant observation and focus groups will yield a detailed account of the experiences of participants. Data will be used to build an understanding of how and why the intervention works and for whom, as well as reasons why the intervention does not work and for whom.

*Recruitment and sample size*: Between 18 and 24 key participants (service users) will be recruited. Key participants will be purposively sampled on the basis of age, gender, ethnicity, employment status, social class, service provider, length of time engaged with the intervention and reason for remaining with/leaving the intervention. We plan to recruit friends and family opportunistically during participant observation to provide supplementary data and we will undertake semistructured interviews with around 12 family members and friends to explore their perspectives on the intervention. We will conduct focus groups with up to 22 link-workers.

### Research methods {#s1g1}

Each key participant will be followed from the beginning to the end of fieldwork to allow us to follow their 'social prescribing journey', including those who remain engaged with the service, those who 'complete' and those who drop out. We will observe their engagement with services, and explore practices within their families and social networks. At the start of fieldwork, key participants will participate in a semistructured interview exploring their experiences of the intervention. Each participant will be interviewed again in the final 6 months of fieldwork to follow up their experiences of the intervention. Between the two interviews, opportunities for participant observation will be pursued as far as is feasible and will include spending time in participants' homes and accompanying them to appointments with their link-worker and prescribed activities (eg, walking groups, volunteering activities, etc) depending on the preferences of the participant. Further episodes of participant observation will be pursued opportunistically. With at least 12 participants, particularly those who are less willing to invite the researcher into their lives for participant observation, we will use photo-elicitation interviews to supplement the standard interviews and provide a more complete and complex picture of the intervention.[@R31] All link-workers will be invited to participate in focus groups. Further information on the delivery of Ways to Wellness will be obtained by joining intervention participants when they visit link-workers (where participants agree to this), which will include participant observation ('hanging out') in waiting rooms and staff rooms to build a picture of the 'culture' of each provider.

Detailed field notes will be recorded after each episode of participant observation, in line with standard ethnographic procedures. All interviews will be digitally recorded and subsequently transcribed verbatim. Qualitative data will comprise semistructured interview transcripts and ethnographic field notes recording meetings with link-workers and other episodes of participant observation. Detailed field notes will record scenes encountered, pursuing meanings and reflecting on positionality, and will supplement interviews by describing contexts and information that is not audio-recorded, such as non-verbal communication. Line-by-line coding will be conducted to identify emerging themes. Analysis will involve synthesising and theorising the data, and considering it in the context of other research.[@R33] Participants' photographs will also be analysed in their own right, following Pink's suggestion that they can help the ethnographer to understand how participants represent themselves, their environments and experiences.[@R34]

Work package 4 {#s1h}
--------------

Work package 4 integrates the findings of work packages 1, 2 and 3. This is to enable a full interrogation of the compiled data for consistencies and differences, ensuring that the strengths of the complementary methods are fully integrated. Findings from each work package will be extracted and entered into a 'convergence coding matrix'[@R35] a mixed-methods analysis technique that enables identification of where there is agreement, partial agreement or dissonance between the findings of different study components.[@R35] This facilitates an analysis of the reasons for agreement or differences between the various datasets, enabling the complementary strengths of the quantitative and qualitative methods to be fully examined.

Patient and public involvement {#s1i}
------------------------------

Research questions and outcome measures were informed by n=30 patients referred to Ways to Wellness via a qualitative interview study[@R16] which explored their priorities, experiences and preferences. Link-workers delivering the intervention informed the study via a set of focus groups and interviews in which they discussed operationalising the intervention.

Results will be disseminated to participants via Ways to Wellness, link-workers, the study website and through social media. For participants in the qualitative study, those findings will be disseminated via face-to-face meetings, printed literature and the study website.

Summary {#s1j}
-------

This study is the first of its kind to take a mixed-methods approach that combines quantitative quasi-experimental methods, economic assessment and ethnography to assess the impact and value for money of a social prescribing intervention. The study is timely and relevant to the NHS and the voluntary and community sectors. Three elements make it distinctive.

First is the use of quasi-experimental methods. The social prescribing intervention can be considered as a natural experiment; that is, assignment to treatment is non-random by means of administrative selection.[@R36] Although natural experimental methods are increasingly being used to evaluate public health interventions,[@R37] applying these methods to measuring the impact of social prescribing is unique. Natural experimental methods divide the population into a treated and an untreated group, allowing the application of regression methods to estimate treatment effects. These methods have an advantage over randomised controlled design methods in that they can be applied to the evaluation of interventions that have already started, where the intervention is not under the control of the researcher and blinding assumptions that would usually be required for conducting a robust RCT would be violated.

A second distinctive aspect of this study is the use of ethnography. While standard interview approaches, as used earlier,[@R16] are informative and valuable, ethnography is a more powerful tool to uncover how the intervention plays out in the complex daily lives and practices of participants. The use of observation, interviews, focus groups and photo-elicitation techniques provides contrasts between the 'life that is told' (accessed via interviews) and the 'life that is lived' (accessed via participant observation).[@R38] Ethnography enables examination of how the intervention fits in with the constraints of comorbidity, domestic routines and habits, (un)employment and the welfare system, and how the meanings of practices such as eating, exercising or taking part in community activities influence participants' engagement. Wider implementation will be enhanced by an understanding of how change is brought about, experienced and maintained.[@R39] We will also examine inevitable variation in the delivery of the intervention (within the constraints of the protocol) by exploring any differences in the experiences of participants assigned to the two different provider organisations.

Third, we combine natural experimental methods and ethnography in a distinctive mixed-methods approach. These work packages will run in parallel, with the findings from one approach informing the other, and vice versa. The longitudinal nature of the quantitative data enables us to quantify impacts between different groups over time; the ethnography enables an approach to fieldwork and data analysis that permits deep and recurrent questioning. Integrating the results[@R35] will enable multilayered interrogation of differences and similarities generating greater insights into what has been identified and also to probe deeply into why.

There are challenges in generalising the findings to other settings and providing sufficiently detailed evidence for decision-makers to enact policy changes and implement appropriate services. Maximising the generalisability of the study findings requires both quantitative data about health improvement associated with the intervention and its associated costs, and in-depth qualitative data about the operationalisation of the intervention. There are several models of social prescribing and it is,

"... being implemented across the UK with local variations according to level and source of funding, model of commissioning, the targeting and identification of service users, geographical coverage, referral sources and the breadth of 'prescribed' activities. " (Dayson 2017, p. 91)

Although social prescribing has become a more 'mainstream' intervention in the UK since 2012,[@R40] commissioners and practitioners require robust evidence to guide the implementation of best practice social prescribing.
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